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Summary 
To successfully develop an automatic drying system for rice storage facilities， a method to 
m巴asur巴thegrain moisture in real-time is巴ssentia1. 1n this research， high frequency (100kHz 
1MHz)， close and limited coils are used as sensors for rice grain moisture. It is found that th巴
coil response to the grain moisture content aff巴ctedby the "three essential elements" (ro11s， 
diameter and length) and the length-diameter ratio of coi1. The optimal frequ巴ncydepends on 
the coil size. Coil inductance is closely related to the grain moisture. Experiments also show that 
grain temperature has litle effect on the inductance between 10 and 50oC. The moisture 
dissemination in a single rice grain influenced inductance considerably， with a stronger effect of 
water at or near the surfacεthan water inside the grain. As w巴1as th巴coilis filled up by the 
grain， the readings are not sensitive to the amount of grain. 














Tablε1 Nondestructiv巴measuremethods of moistur巴






























Fig. 1 Schematic diagram of experimental system 
'" 
diame恒rofcoil '-. 

































1、able2 The relative data of coils used in the research 
コイル N D(111m) A(m111') d(mm) l (111m) k 
A 30 75 44.16 0.6 21 0.38 
ヤー
B 60 74.3 43.34 0.6 47 0.58 
トー
C 120 72.8 41.60 0.6 78 。71
D 60 75.7 44.98 0.02 19 0.34 
E 90 200 314 0.02 25 0.23 
F 400 200 314 0.02 90.5 0.52 
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Fig. 4 The effect of fr日quencyon coil C and G 
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Table 3 Comparison of moisture contents of grain determined by 
standard oven methods and high fr巴qu巴ncycoil 
番 下口デ 1 2 3 4 5 6 7 
イン夕、クタンス(mH) 1. 7495 1. 7409 1.7058 1.6960 1.6839 1.6733 1.6722 
計算水分(%) 46.09 42.41 40.29 38.97 37.33 36.19 35.72 
乾燥法測定値(%) 45.27 42.05 40.12 39.65 37.63 36.52 35.73 
き…問 差(%) 。‘82 。.36 0.17 -0.68 -0.3 -0.33 0.01 
誤 差 率(%) 2.03 0.85 0.42 l.72 0.80 O.ヲ0 0.03 
番 ヲロー'j' 10 11 12 13 14 15 
インダクタンス(mH) 1.6590 1.6797 1.6702 1.6456 1.6396 1. 6261 1.6136 
計算水分(%) 33.91 36.75 35.45 32.05 31.21 29.32 27.54 
乾燥法測定値(%) 33.61 32.97 32.20 31.80 30.05 29.21 27.71 
ヨロフtゼyピ 差(%) 0.30 3.78 3.25 0.15 1.16 0.11 -0.17 
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